Feasibility study of chitosan as intravitreous tamponade material.
Chitosan can inhibit fibroblastic proliferation by suppressing fibroblast cells, and has the similar physiological characteristics as normal vitreous body, so it might have the potential to become vitreous filling material and might possibly inhibit proliferative vitreous retinopathy. To investigate the possibility of chitosan as vitreous filling material, this study was designed to investigate retina, ciliary body, lens and cornea morphology changes, intraocular pressure and intraocular inflammatory factors fluctuating after chitosan intravitreous tamponade. Fifteen healthy chinchilla rabbits were chosen; three of them were a blank (negative) control group without any surgical procedure. The remaining 12 rabbits received vitrectomy on both eyes; all the right eyes (experimental group) were given 1.2-1.8 ml (average 1.5 ml) of chitosan intravitreously, while sodium hyaluronate were given in the left eyes (control group). All eyes underwent slit-lamp biomicroscope and indirect ophthalmoscope examination and intraocular pressure measurement pre- and post-op. The concentration of IL-6, IL-8 (radioimmunoassay), NO (nitrate reductase method) in aqueous humor and vitreous body were tested at day 15 and day 30 post-op. At day 30 post-op, the cornea, ciliary body, and lens were dissected for light microscopy examination, and the retinal tissues 2PD away from the optic disc on the vertical orientation of posterior pole were dissected for light- and electro-microscope examination. The conjunctival congestion and slight inflammatory response in the anterior chamber disappeared within 7 days post-op. During the 30-day experiment, cornea, lens and the filling material in vitreous cavity were transparent in all animals. The retina was attached without proliferation. The intraocular pressure in the experimental group post-op fluctuated between 4.55 +/- 2.94 and 6.25 +/- 2.37 mmHg, which was not significantly different from the situation pre-op (6.18 +/- 1.19 mmHg) (P > 0.05). The intraocular pressure in the control group post-op fluctuated between 5.10 +/- 2.51 and 5.90 +/- 2.49 mmHg, which was not significantly different from the situation pre-op (6.50 +/- 0.94 mmHg) (P > 0.05). There was also no significant difference in the intraocular pressure post-op at different time points between the experimental group and control group (all P > 0.05). At day 15 post-op, IL-6 concentration in aqueous humor were 37.31 +/- 8.59 ng/ml and 39.52 +/- 9.69 ng/ml in experimental group and control group respectively, both higher than those in the blank control group (26.55 +/- 9.34 ng/ml) (P < 0.05). IL-8 concentration were 7.00 +/- 3.79 ng/ml and 6.32 +/- 3.68 ng/ml respectively, no significant difference to the blank control group (4.72 +/- 1.71 ng/ml) (P > 0.05): the concentrations of NO were 63.94 +/- 26.80 micromol/ml and 51.81 +/- 13.19 micromol/ml respectively, no significant difference to the blank control group (50.36 +/- 15.67 micromol/ml) (P > 0.05). At day 30 post-op, the concentrations of IL-6, IL-8 and NO in aqueous humor showed no significant difference among all three groups (P > 0.05). In vitreous body at day 30 post-op, the concentrations of IL-8 in experimental group and control group were 10.17 +/- 3.63 ng/ml and 10.69 +/- 3.52 ng/ml, and those of NO were 50.23 +/- 19.69 micromol/mL and 50.60 +/- 12.72 micromol/mL respectively, all higher than in the blank control group (30.37 +/- 14.63 micromol/ml) (P < 0.05); the concentrations of IL-6 were 24.51 +/- 10.71 ng/ml and 26.36 +/- 13.00 ng/ml, no significant difference to the blank control group (24.06 +/- 5.98 ng/ml) (P > 0.05). At various time points, there was no significant difference in the concentrations of IL-6, IL-8 and NO in aqueous humor and vitreous body in the experimental group and the control group (P > 0.05). There was no morphological change found under light microscopy in cornea, ciliary body and lens. The outer plexiform layer of retina was thinner, but no significant degeneration, necrosis, karyopyknosis or lysis were found under the ultrastructural microscopy. Chitosan intravitreous tamponade has no significant effect on the histology of the eye, doesn't cause intraocular pressure to fluctuate, and slightly increases inflammatory factors (IL-6, IL-8, NO) in comparison to the normal levels, but with no significant difference from the effects caused by sodium hyaluronate, which indicated chitosan might not lead to a clinically significant inflammatory response. It suggests that chitosan could be used as intravitreous tamponade material.